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$Q$ NFP NFP $(P, Q)$





$0\leq x_{i}\leq W-w_{i}$ , $\forall i\in I$ , (1)
$0\leq y_{i}\leq H-h_{i}$ , $\forall i\in I$ , (2)




$x_{i}+w_{i}\leq x_{j}$ , $x_{j}+w_{j}\leq x_{i}$ ,
$y_{i}+h_{i}\leq y_{j}$ , $y_{j}+h_{j}\leq y_{i}$ ,
$z_{i}+d_{i}\leq z_{j}$ , $z_{j}+d_{j}\leq z_{i}$ .














$(x_{i}, y_{i}, z_{i})$ $i$
$i$ NFP
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BL
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NFP$(c, i)$ NFP$(j, i)$
3:3 NFP
4: NFP$(j, i)$












NFP ( ) X-Z
























$N_{f}$ $N_{b}$ $N_{f}$ $l_{f}$
$j_{f}$ $N_{f}(l_{f})=j_{f},$ $N_{b}$ $l_{b}$
$j_{b}$ $N_{b}(l_{b})=j_{b}$



































Step 1: $E:=\emptyset$ , $($ 0,0, $\infty)$
$N_{f}$ $N_{b}$ $s:=1$




$(x_{i}, y_{i}, z_{i})=(\infty, \infty, \infty)$ $l_{f}:=$
$l_{b};=1,$ $j_{f}:=N_{f}(l_{f}),$ $j_{b}:=N_{b}(l_{b})$ ,
floor $:=0$
Step 3: $i$
$i$ NFP NFP$(j, i)$
55
Step 4: floor $=0$ NFP $(j_{b}, i)$
$Z$ $z_{j_{b}}-d_{i}$ $Z$
$(z=0)$ $z_{j_{b}}-d_{i}<0$
Step 5 $z_{j_{b}}-d_{i}\geq 0$
Step 8 floor $=1$
NFP $(j_{b}, i)$ $Z$ $z_{j_{b}}-d_{i}$
NFP $(j_{f}, i)$ $Z$ $z_{j_{f}}+d_{j_{f}}$
$z_{j_{b}}-d_{i}<z_{j_{f}}+d_{j_{f}}$
$\iota f^{\backslash }$ Step 5 $,$ $z_{j_{b}}-d_{i}\geq z_{j_{f}}+d_{j_{f}}$
Step 6
Step 5: $E:=E\cup\{j_{b}\},$ $l_{b}:=l_{b}+1$
$j_{b}:=N_{b}(l_{b})$ Step 4
Step 6: $E$ $:=E\backslash \{j_{f}\}$ $E$
NFP $(j_{f}, i)$ NFP
$E’$



















Step 9: 3 BL $i$
$N_{f}$ $(N_{b})$
$i$ ( ) (
BL
). Step2






$I_{u}\subseteq I$ $w_{\min}= \min_{j\in I_{u}}w_{j},$ $h_{\min}=$
$\min_{j\in I_{u}}h_{j},$ $d_{\min}= \min_{3\in I_{u}}d_{j}$






























Step l, 6, 8, 9
Step 1: $E:=\emptyset$ , $(0,0, \infty)$
$N_{f}$ $N_{b}$ $s:=1$ ,
$I_{p}:=\emptyset,$ $I_{u}.:=I$ , NumFind $:=0$













Find2D-BL $f$loor $:=1$ ,






floor: $=1$ Step 4




). $I_{u}:=I_{u}\backslash \{i\},$ $I_{p}:=$
$I_{p}\cup\{i\}$ $I_{u}$












NumFind: $=0$ Step 2
4
Find2D-BL 3 BL











































2000 75.2 14.9 83.5 4.8 77.2 15.8 74.2 9.5
3000 75.4 36.0 85.0 10.5 78.1 37.2 76.8 29.8
4000 76.8 64.3 85.5 20.0 78.3 68.2 79.4 66.5
5000 77.5 104.7 86.3 30.1 78.3 117.1 78.5 96.2
6000 77.4 153.7 86.3 39.6 78.2 165.0 75.3 125.5
7000 78.0 216.0 87.2 53.8 78.7 226.4 77.3 151.0
8000 77.7 256.7 86.3 67.1 77.7 301.0 75.9 189.6
9000 78.3 360.6 87.0 93.8 78.6 390.8 77.9 318.5


























$100$ 73.88 1.83 0.01
150 74.76 14.34 0.03
200 74.88 70.93 0.04
250 75.92 231.34 0.06
300 76.43 621.23 0.08
350 77.10 1485.67 0.11
400 77.40 2912.84 0.16
450 77.36 5974.18 0.19













2000 83.5 37.96 4.84
3000 85.0 90.19 10.45
4000 85.5 162.98 20.01
5000 86.3 262.98 30.14
6000 86.3 382.75 39.55
7000 87.2 523.51 53.76
8000 86.3 690.20 67.14
9000 87.0 837.00 93.84
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